Spontaneous retroperitoneal hemorrhage is a rare complication after percutaneous coronary intervention (PCI). The patient can be in danger if bleeding is not stopped immediately. However, it is not easy to control the bleeding completely because the bleeding foci can be multiple and there is a rich network of collateral circulation. We report a case of spontaneous retroperitoneal hemorrhage successfully treated using multiple microcoils. One year later, panhypopituitarism occurred as a likely consequence of the accompanying hypovolemic shock. 
Introduction
Spontaneous retroperitoneal hemorrhage occurs in a variety of clinical circumstances, including tumors, hemodialysis, polycythemia vera, percutaneous interventions, and anticoagulation treatment. [1] [2] [3] [4] Surgical treatment is indicated if the patient remains unstable despite adequate fluid and blood resuscitation. Recently, there have been many reports of successful treatment by endovascular intervention using a variety of techniques and devices, and this is now considered to be a better treatment option than surgery, when possible. A case report involving spontaneous retroperitoneal hemorrhage in a patient with myocardial infarction receiving intravenous heparin has been reported; 5) however, the patient also received intravenous urokinase. We report a case of successful endovascular intervention using microcoils and gelform in a patient with spontaneous retroperitoneal hemorrhage after intravenous heparin treatment complicated by panhypopituitarism due to hypovolemic shock.
Case
A 57-year-old female with a history of hypertension for 4 years presented to our hospital complaining of chest pain at rest. She did not have a history of bleeding and did not bruise easily. The physical examination on admission revealed the following vital signs: blood pressure, 110/70 mmHg; and heart rate, 70/min. Laboratory testing revealed a hemoglobin level of 10.6 g/dL; the platelet count, PT, and aPTT were all within normal limits. Coronary angiography revealed an 80% stenosis of the mid-left circumflex artery and a 50% stenosis of the proximal right coronary artery. We prescribed aspirin (200 mg) and clopidogrel (300 mg) as a loading dose and enoxaparin (6,000 IU subcutaneously twice a day). Two days later, we successfully deployed a paclitaxeleluting stent (Taxus TM ; Boston Scientific, Natick, MA, USA) at the left circumflex lesion using a right femoral approach, with unfractionated heparin (5,000 IU intravenously) just before the percutaneous coronary intervention (PCI). Several hours later, the patient complained of right lower quadrant abdominal pain and we could see that the abdomen was distended with tenderness. The patient's vital signs revealed that the blood pressure had decreased to 70/40 mmHg and the heart rate had increased to 100/min. The laboratory findings showed that the hemoglobin level had dropped to 7.3 g/dL. An abdominopelvic CT scan showed a huge retroperitoneal hemorrhage, including an active bleeding focus (Fig. 1 ). An urgent angiography was performed and revealed that the right access site was not remarkable, but two active bleeding foci, branches of the right lumbar artery and the right circumflex iliac artery, were visualized (Fig. 2) . All bleeding foci, including collateral vessels, were suc-cessfully embolized using 7 microcoils (Fig. 3 ) and 5 pints of packed red blood cell were transfused. However, the blood pressure did not increase above 90/60 mmHg and the heart rate was 110/min. The repeat hemoglobin level was 8.1 g/dL. Fortunately, the patient's urine output was preserved and the creatinine remained within normal limits. A follow-up CT scan 4 days after the embolization showed a larger hemorrhage with another bleeding focus (Fig. 4A ) along with newly developed hydronephrosis in the right kidney due to ureteral compression (Fig. 4B ). An additional angiography revealed multiple bleeding foci from branches of the right ovarian artery (Fig. 5A ). Due to the tortuosity of the right ovarian artery, we could not advance the guide wire, so we decided to use gelform and successfully occluded the right ovarian artery at the ostial portion (Fig. 5B) . The patient complained of chest tightness with shortness of breath and a chest radiograph demonstrated a pleural effusion in both lungs. A chest CT scan and diagnostic thoracentesis showed a bilateral hemothorax (Fig. 6A) , so we inserted a chest tube into the right pleural space. A total of 350 cc of blood was initially drained. After this intervention, the patient's vital signs stabilized and no bleeding foci were found in the follow-up abdominopelvic CT scan. Both hemothoraces also improved (Fig.  6B) . Seven days later, we were able remove the chest tube. Before discharge, we confirmed that there was no evidence of platelet or coagulation disorders. Blood tests were as follows: fibrinogen, 350 mg/dL; protein C activity, 94%; protein C antigen, 72.4%; protein S antigen, 40.6%; von Willebrand factor activity, 243%; factor assay VIII, 112%; factor assay V, 96%; antinuclear antibody, (-); anti-double stranded deoxyribonucleic acid (ds DNA) antibody, (-); and antiplatelet antibody (-). One month after the initial CT scan, a follow-up CT scan showed that the hemorrhage had increased slightly in size (Fig. 7A) and was more mature. Furthermore, the hydronephrosis had progressed with a deterioration in renal function (Fig. 7B) . However, the 3 month followup CT scan revealed a much smaller volume of hemorrhage ( Fig. 8A ) and an improvement in the hydronephrosis with a corresponding improvement in renal function (Fig. 8B) . The hemorrhage was almost completely resolved by the 7 month follow-up ( Fig. 9) and there was no evidence of infection. One year later, the patient presented to our hospital complaining of anorexia and loss of appetite. The patient's serum sodium and potassium levels were 117 mEq/L and 3.3 mEq/L, respectively. The laboratory findings were consistent with panhypopituitarism; specifically, endocrine profile was as follows: prolactin, 3.7 ng/mL; growth hormone, 0.15 ng/ mL; luteinizing hormone (LH), 2.01 mIU/mL; follicle stimulating hormone (FSH), 7.24 mIU/mL; estradiol, 5.02 pg/mL; T3, 0.195 ng/mL; free T4, 0.179 ng/dL; thyroid stimulation hormone (TSH), 1.95 μIU/mL; cortosol at 8 am, 4.0 μg/dL; and adrenocorticotropin hormone (ACTH), 13.48 pg/mL. The sella MRI showed an empty sella (Fig. 10) . The patient reco vered after once daily doses of oral prednisolone (5 mg) and levothyroxine (0.05 mg). A B
Discussion
Access site bleeding is a common minor complication after PCI and it can usually be controlled easily with manual compression. However, retroperitoneal hemorrhage from the puncture site can be lethal because it is difficult to stop bleeding by external compression. The worldwide incidence of retroperitoneal hemorrhage following cardiac catheterization is 0.15%.
6) The clinical presentation is varied and may be subtle, therefore early detection can be delayed. There are often no obvious stigmata of an underlying expanding hematoma or cutaneous bruising. Retroperitoneal hemorrhage should be suspected in patients with significant flank pain, groin pain, or relative hypotension and tachycardia that transiently improve with fluid resuscitation, and a fall in hemoglobin level following a procedure. Most hemodynamically stable patients can be managed with fluid resuscitation, correction of coagulopathy, and blood transfusion. But if the patient is unstable, conservative man-A B Fig. 7 . One month after the initial chest CT scan. A: the size of the hematoma slightly increased without any bleeding points and the wall of the hematoma was more densely enhanced, indicating that the hematoma had matured. B: the hydroneprosis of the right kidney became more aggravated. CT: computed tomography.
A B 36·Spontaneous Retroperitoneal Hemorrhage With Heparin agement should be avoided. 7) In the past, open surgical repair has been considered the only option in uncontrollable hemodynamic collapse, 8) but removal of the hematoma may increase rebleeding by releasing the tamponade effect. 9) Recently, many reports have discussed successful endovascular interventions using microcoils, gelform, or stent grafts. Microcoils are probably the most widely used and safest form of treatment, but it should be remembered that proximal coiling of the bleeding artery may not be sufficient when there is a rich network of collateral arteries and new arteries may develop after embolization of the bleeding artery.
10) It is important to place coils both proximally and distally to the bleeding site to prevent rebleeding. In the patient presented herein, we used seven microcoils in the bleeding site, including all collaterals.
Retroperitoneal hemorrhage can occur spontaneously in the absence of an obvious underlying pathology or trauma. It is most commonly seen in patients who have been anticoagulated, have bleeding abnormalities, or are receiving hemodialysis. Several sporadic cases have been reported, but the exact pathologic mechanism is not yet known. One possible hypothesis is diffuse occult vasculopathy and arteriosclerosis of the small vessels in the retroperitoneum.
11) A second suggested hypothesis is heparin-induced immune micriangiopathy.
12) It can be assumed that our patient was initially exposed to unfractionated heparin by heparin mixed saline during the diagnostic coronary angiography, in which case antibodies to heparin were produced, so that when the patient was exposed to heparin again during PCI, there was an antigen-antibody reaction, resulting in microvascular damage. The final possible hypothesis is that an unrecognized minor trauma in the microcirculation during physical activity and vomiting or coughing may have induced sustained bleeding in the absence of clotting factors. 13) An abdominal compartment syndrome is a rare complication that acutely increases intra-abdominal pressure by massive retroperitoneal hemorrhage, which can cause a decrease in cardiac output, anuria, or worsening of renal failure, intestinal ischemia, and respiratory failure. 14) In our case, hydronephrosis and acute renal failure developed due to an extrinsic compression of the retroperitoneal hemorrhage. However, renal function gradually improved as the size of the hematoma decreased. Therefore, if the acute bleeding is controlled and vital signs are stabilized, we think it is a wise choice to wait and monitor the patient's condition despite the enormous size of the hematoma, as in the case presented. In our patient, panhypopituitarism developed one year after the initial bleeding, which is the first report of empty sella caused by acute spontaneous retroperitoneal bleeding.
In conclusion, although our case featured an extremely large retroperitoneal hemorrhage, we successfully stopped the acute bleeding through endovascular intervention and eventually the mass spontaneously resolved without surgical intervention.
